ventilation with 100% oxygen and 8 cm H 2 0 of positive end expiratory pressure (PEEP). This improved oxygenation but was associated with severe hypotension. A dobutamine infusion was commenced at 30 Ilglkglmin, the ISDN was stopped and she was given 200 ml of colloid. This raised the central venous pressure from 12 to 14 cm H 2 0 but systolic blood pressure remained at 70 mmHg. Increasing the rate of the dopamine infusion to 40 Ilglkglmin was effective, however, and the systolic blood pressure rose to 105 mmHg.
The patient was transferred to the regional ITV where a pulmonary artery catheter was inserted. The pressure measurements and derived parameters are listed in Table 1 . Surprisingly, the mean pulmonary capillary wedge pressure (PCWP) was only 18 mmHg with a 'v' wave of just 26 mmHg. Transoesophageal echocardiography was unavailable but two-dimensional, precordial echocardiography produced images of adequate quality. These demonstrated normal valve morphology and left atrial (LA) dimensions and a hyperdynamic left ventricle. Doppler examination revealed a narrow mitral regurgitant jet of only moderate severity. The severity of her clinical condition was markedly out of keeping with the measured indices. During endotracheal suction, however, we were aware of a rapid fall in arterial pressure and a rise in pulmonary artery pressures. The pressure measurements were therefore repeated during ten-second disconnections from the ventilator (Table I) . During these periods the' 'v' wave increased to 51 mmHg, the mean PCWP rose to 24 mmHg and the cardiac output and arterial blood pressure fell. Doppler examination demonstrated a marked increase in regurgitant flow during disconnection and this was confirmed at formal left heart catheterisation. Mitral valve replacement was carried out the next morning. There had been chordal rupture of the inferior portion of the posterior leaflet, probably a consequence of previous ischaemic damage.
Recovery was uneventful and the patient was discharged home one week later. DISCUSSION The resuscitation of patients with acute mitral regurgitation poses unique problems because of the dynamic relationship between forward and retrograde flow. In this condition, regurgitant volume is a function of the duration of ventricular systole, the systolic pressure gradient across the valve and, most importantly, the size of the regurgitant orifice. 1·3 The latter is directly related to left ventricular size. l . 4 For this reason, undue volume loading should be avoided as it tends to increase left ventricular size without beneficial effect on the systolic pressure gradient. l ,2,4 On the other hand, if the preload is too low, there will be suboptimal myocardial contractility as well as a decrease in impedence to retrograde flow across the valve. 3 This has been suggested as the mechanism by which decompensation may occasionally occur with nitrate therapy.3,5 When the blood pressure fell after commencing IPPV, there was, therefore, a therapeutic conflict between using a fluid challenge to improve ventricular filling and trying to limit left ventricular volume. The objective approach might have been to insert a pulmonary artery catheter and optimise preload using oxygen delivery as a guide, but the associated delay was unacceptable and an empirical approach with high-dose dopamine was adopted.
Conventional practice is to avoid vasopressors in mitral incompetence, as the increase in afterload may also increase regurgitant flow, pulmonary venous pressure and pulmonary shunting. 1,2,6 Indeed, the systemic vascular resistance (SVR) is often already elevated in acute mitral regurgitation and a vasodilator such as nitroprusside is usually more appropriate.2.7 In this case however, vasopressor reversed a rapidly falling blood pressure, and, far from increasing pulmonary shunt, was associated with an improvement in gas exchange. There are several possible explanations for this. First, although the alpha effect of dopamine would have been very potent at 40 ~g!kg! min, the vasodilatory actions of the ISDN, dobutamine and frusemide infusions meant that the systemic vascular resistance was increased to only 960 dyn.s.cm -5. 8 Second, the beta-ladrenergic actions of dopamine and dobutamine have a beneficial effect on valve competence. It has been shown by several authors that enhanced ventricular contractility allows the left ventricle to function at smaller systolic volumes. This reduces the size of the regurgitant orifice and improves valve competence. 1·3 Therefore, by using a regimen with both beta-l-and alpha-adrenergic agonism, the deleterious alpha effect of increased afterload is offset and the SVR and blood pressure can be increased without worsening regurgitant flow. 4 ,9 Finally, the chronotropic action of dopamine and dobutamine may further reduce the regurgitant volume by shortening ventricular systole. 1,2,4,9
Ventilation initially caused a fall in arterial pressure, but once the patient was stabilised, was associated with an improvement in cardiovascular performance. Increasing the intrathoracic pressure was met by a clear decrease in regurgitant flow, a fall in PCWP and an increase in both cardiac output and arterial pressure. There may be several mechanisms involved. Left ventricular stroke volume is inversely related to left ventricular afterload, wall tension and (by Laplace's law) the left ventricular transmural pressure gradient. 10 The increased intrapleural pressure during IPPV with PEEP reduces transmural pressure and, consequently, the left ventricular afterload. ll ,12 This may improve forward stroke volume and reduce ventricular size which, as previously described, is associated with improved valve competence. In addition during IPPV, the left ventricular volume may be limited by both a reduction in venous return to the heart and the displacement of the interventricular septum into the left ventricular cavity.12,13 The latter is a consequence of the increased right ventricular afterload and results in a reduction in the width-tolength ratio of the left ventricular cavity.12 This configuration is also associated with improved mitral valve competence. I ,2
It is possible that increasing the intrathoracic pressure also reduces the systolic pressure gradient by direct pressure transmission to the left atrium and simultaneous reduction of left ventricle afterload, The direct effect of IPPV and PEEP on systolic pressure gradient cannot, however, be assessed in isolation, because, as mentioned above, manipulation of intrathoracic pressure may also affect valve competence and consequently left atrial pressure, Furthermore, the very presence of PEEP can reduce the significance of PCWP as an indicator of left atrial pressure. 14 If shock had been refractory to medical therapy, a further option would have been percutaneous intra-aortic balloon counterpulsation, This can prove life-saving in acute mitral regurgitation by reducing the regurgitant fraction and improving forward stroke volume. IS This case demonstrates that, when evaluating mitral regurgitation in a ventilated patient, there should be short periods of assessment without IPPV or PEEP. It may be argued that, in acute mitral regurgitation, only left heart catheterisation is required. This should not, however, be undertaken in the critically ill patient without good reason, as there is potential for arrhythmias and risk of decompensation on injection of contrast. 16 ,17 In addition, echocardiography and right heart catheterisation provide useful information on potential benefit from surgery. The association, in this patient, of normal LA dimensions with a large 'v' wave suggested that atrial compliance was low and that valve incompetence was of short duration. 17 -19 Mitral valve replacement has been shown to be very successful in this group of patients and pulmonary pressures usually return rapidly to normal postoperatively. 9, 17, 19, 20 The mortality from mitral valve replacement is high in the acute phase of myocardial infarction when, if possible, surgery should be delayed. 9 ,21 However, when there is no significant response to initial medical therapy, early surgical referral and, we believe, early ventilation is advisable. By improving oxygenation, reducing regurgitant flow and promoting forward stroke volume, ventilation may arrest the vicious cycle which is generated by reduced oxygen delivery to the heart, kidneys and other vital organs. Considerable blood pressure support may be required during ventilation but need not be achieved at the expense of valve competence.
Anaesthesia and Intensive Care. Vot. 20. No. 3, August. 1992 The well-documented anatomical features of achondroplasia result in a number of anaesthetic problems peculiar to the condition when affected women come to caesarean section. I -6 The shortened skull base, due to premature occipital fusion, may cause limited occipito-atlantic extension; the narrow foramen magnum and possible atlantoaxial instability may render attempts at extension hazardous; the development, as the decades pass, of spinal stenosis exaggerated lumbar lordosis, and possible scoliosis, may cause technical difficulty with epidural access and catheterisation; and the exaggerated cephalopelvic disproportion aggravates the recognised late pregnancy risks of decreased cardiorespiratory reserve, acid aspiration, and aortocaval compression.
The question must arise as to what level of clinical sophistication is necessary to provide safe anaesthesia for these patients. This report is of a patient managed successfully at a district general hospital with a delivery rate of around 1700 births per annum. antenatal clinic to the medical and anaesthetic outpatient clinics at 13 weeks' gestation. She was subsequently followed by all three clinics concurrently. From 20 weeks she expressed an unwavering preference for general anaesthesia.
She had a history of two previous apparently uneventful general anaesthetics, at 15 years for appendicectomy and at 31 years for laparoscopy and diathermy for right tubal adhesions.
At the outset of her care she was noted to have hypertension and asthma, both of mild degree, but she maintained good health throughout gestation until requiring admission at 36 weeks for stabilisation of her blood pressure. Pulmonary function tests at 28 weeks were reported as being within normal limits, though with significant improvement after bronchodilator treatment. Subsequently she was maintained on Ventolin Rotacaps p.r.n. and did not develop any unusual respiratory limitations.
Her potential intubation difficulty was assessed by simple pharyngoscopy 7 and radiological examination 8 of her skull and cervical spine. This was deemed necessary in case her pregnant state had altered the anatomical condition which had apparently not impeded intubation previously. The results were encouraging, with a Grade 1 pharyngoscopy and satisfactory flexion and extension views.
She underwent elective caesarean section at term. The anaesthetic sequence was as follows:
